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S EA EuraiianP^i*Bt: AMAnnenia,AZA2*tba««n,BYBdam8.KGKy^ 

RU Rusfijan Fedcratioo, TJ Tajfldfltan, TM Ttnkmenlstan, adul any other State whicsh is a Coniaraeting State of tiie EUfflfiian 
Patent Ccmvfttttian and of the PCT _ _ 

Bg EP European Patent; AT Ausiiia, BE Beifiium, CH & LI Switzeriand and Lie^ihtenstcin, Cyprus, Dt Gennany, 
DK Denmaifc, ES Spain, FI Fiflland, FR France, GB United Kin^om. GR Gtccjcc. IB Ireland* IT Jtaly, LU Luxembourg, 
MC Mimaeo, NL Netherlanda, PT Portugal. SE Sweden, TR Turkey, and a<ay other State which i* a Oontraccing Stale of 
ths European PatefiC Convention and of the PCT 

KQ OA OAPI Patent: BF Burkina Paso, BJ Ben^t CF Central Airican Republic, CG Congo, CI Cdie d'lvoir e, CM Cameroon, 
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Bl AU Australia B IL foxat!,, - DB PX Portugal..,..:... 

0 AZ Azerbaijan |9 IN India K3 RO Romania 

B BA Bosnia and Hazegovum RI IS Iceland B Jtussian Federation 

B BB Barbados B ^ J 

B BG Bulgaria B KE Kcny« . . . i EB SB Sudan 
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B GR CostaRiea B LR Liberia 



B TR Turkey . 
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jjl gQ^aferiaPTp^^ : B .Tt^.I".*^'?!? ; 

^ [ou bmm , . „ B ^^H P^^'J')pp!o?? d • • - ■ 



FrecantlDnsry Dcslgnatlan Statements In addidon 1o ths dcd^tionain&de above, tho a;^IieaMalao makes under Rule 4^ 
otb^r deaignaitions which would be pennittcd under tbe PCT except any dcsigKiation^s) indicated in the Supplemental BoX as being 
excluded from thi^ $cope of dus statement The applicant declares that thOi^ additicuial designations ane subject to conifirmadtsn and that 
>ny designation which is not confirmodbefOW The expiration of 15 months from the priority date 15 to be regarded as withdrawn by the 
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BmcNcVnim DECLARATION: IDENTITY O^^ XHK INVENTOR 

TiiedecUinigonnuistiXVtfijrmioihesttm^ see Notes to Box^hTos. VUJ, VIS (i)tQ(y) CiH$snerd) 

and the sped^ic Notes to Box No^^fi), ffthtsBexisnotused, fhashm should be induded in the reguejff. 



DedaiHfion as to the identity of the myfraroT (Rules 4 J 70) and 5 \bisA (a)(0): 

Declaration asto the Identity of the inventor (Rules 4,17(1) and 51 bls.1 (a) (I): 
In relation to this International Patent Application. 

DAVIES, Graham of Higher Trevethan, Redruth, Cornwall TR16 5HJ. Great Britain, is the 
inventor of the subject matter for which protection Is sought by way of this International 
Application, this deolaratlon Is made forte purposes of: 

All designations . 



This declaraft'on is contimaBd on Ihc following shnrfr, "CondfiUAliofi of Eok No. VHI 
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Boi No Vnr (ID DECLARAWON: EimTISMENT TO AtPLY FOR AND BE GRAOTEn AJATH^T 

and ihejpanfic Notes to Box No. Vm (J/J. ffthUt Box fs not tuej tha dteadwtdd not bo mdiidedtn ifa regiiert. 



DeclatBlioD as to |he appHcanfs eatiflBiDent, M W «!■ intemitiOBal filing <ta». to sq^ly for aaA be gnwtied a patent (Rules 4. 1700 
and Slifa. l(a)(H))» in a case where the dec1*«tiaa under Rule 4.17(iv) is not appisjtfiaie; 

Declaration as to the applicant's entitlement, as at the International filing date, to apply for 
and be granted a patent (rule 4.17(11) and 51bs.1 (a)(li). In a case where the declaration 

In relation to this Intemaitonal Application Sealander Marine International Ltd is entitled to 
apply and be granted a patent by virtue of the following: 

Sealander Marine International Ltd is entitled as employer of the inventor, DAVIES, 
Graham. 

Tthis deolaration Is made for the purpose of all designations except the United States of 
America. 



n Thii deolaiation is continued on the foliowmg shee^ "C<Hltiiiu«jon 0* Box. No. Vm fii)" 
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Theprioriq^of the following earlier applicationOJ U hereby claimfid^ 



Fillzig<late 
ofedxIierap^KO&tion 



item {I) 



27.04XI1 
27 April 2001 



ilciii (2} 



itenl<3) 



itcm(4> 



item (5) 



Number 
of earlier dpp1ieati{Ki 



0110347.2 



Wbcw esriier appUcatioa i$: 



astiondl appllcBtioii: 
country 



regianul applicatiOd;^ 
regional OfRoe 



interOAtional application: 
reoervirtg Office 



Further priO«iy claims arc fndicaicd in the Si^lem^ntal Box. 



ftbov^as! J — • other see 

□ all items (2 iifim{l) □ item<2) □ iteni(5) □ xteBi(4) LJ item (5) LJ Suj^ieineiitaiBwt 

^^riaiProperfy Member cf AeV^iTiwie Orffmiiciaanfor^ieh (horearher i^jplieation yvusf filed fftt^ 4J0(b)(ii}) 



Chmce of lotenaAnial ScarcW»2 Antliori^ (ISA) fiftwo or m?Klntemsti0fU^SeaiekjngAti^^ 
intemaOonal searck indicme the Amhari^ duum; ihe twcy4etter code o& 



ISA/ 



EP 



Request to use rcsulls of cBrller M«rc)»; refcrHiBe to Ifaat teardi ffan earlier search fm heen carried ofttfyor requested fiam the 
Infefitntiaml Searchms Authority): 

Date (dtQ^i/monthJi^) Numher Country (or rtgicnat Offux) 



Bo]rm.vin declarations 



Ih« foli^wiiie declarailoas are coQt&inad in BoxdS No$, VIII (i) ta (v] finarf: the qppHcahJe 
chech^joxes below and Indicaie in the right eoiumn dtt tWfhber ef eadt fype of deGiaration)i 



Number of 
declaradons 



12 BoxNo.vra(i) 

□ BaxNo.YIirOv) 

□ Box "No. vnr <v) 



Declaration a$ to the idaniity affile investor 

Deelaiatioii as to the ajjplictorfi ctttttlena^sitj as at the inteniatiomd filmg 
date, 10 for wd be ^laniicd a patent 

Declaratioii n& m the applicant's entiQemenl^ a& at the inlonfttional filing 
date, to cldiin &e pripnty of the earlier appltcntion 

DecloxdtiOlk of iAV«ntazship {aaly'fosr tbs pisposss of ihs dsdignattCQ- of the 
United States o^ Amcrifa) 

P^chuatiozL as to zum-pccjudieial disdoazres or cxGcpliOft& to Jack of novelty 
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tfT JOS 



ThiB intem^iioD^ applicalion coatttiDS: 
(a) the IbUowing AUmber of 

sheets tn paper form: 

request (ittcludin^ 

dfdaratiofi sheets) 

. des^ptioa (excluding 
. sequence iisung part) 

claims 

afafitmer 

Snb-iotn] uimber of sheets 

sequenco listing part of 

description (katiud numh^ 

qfsJie^fS tffiied in paper 
Jam. wfca/flcr or fi^t 
filed in c<mpv^trr^idai}le 

Tobil anmber of shetts ; •Jt^T' 

Cb) sequence listing pM of dttcription illed in 
cdiupilter readable torn 

(i) □ onJy (under Se«io»a01(a)(0) 

(ii) [3 addrdos to being Hied hi pspcr 

fonn (under Secdon gOUaXu)) 

attd number of carriers (di^kettep 
CD-RDM; CD-R Of iWi^ er) on which the 
scquencfi listing pait is oontainsd fadditiofmi 
ct:iptBs to ba md&aeed under item 9^}, in 
right cohmt)* 



Figure af fb« drflwings which 
should accompsziy ^ abstract: 



1 



This imeraational ^plicanon is accompanied by the fpUowing 
ittin(j) (mark the cpptlcahle chedc-bc^ Maw and indicate in 
ri^ column the manbw of item): 

1. □ fee Cidculatiort sheet 

2. □ original scparaic power of flttoroey 

3. □ originBl gjWJ^ial power of anomey 

4. □ copy of general powCr &f uttonicy; refisrence number, 

if any: • • ■ 

5. □ statement explaining lack of sigftaturE 

6. P priority dc>C!umfi«l(aj identified in Box No, VI ^ 

item(s): ■ ! 

7. □ translation of international application into 

(Lmguc^)'. i , . . , , : 

8. □ separate indicadons conc^ning deposited microor^dili&m 

or GthfiT biological material 

9. □ sequent? listing in computcrieadablc form (indicate also typ^ 

and number'of cBiricrs (diskette, OD-ROM, CD-R or ocher )) 
(i) [□ copy submitted for die puipoBCS of intematidnal search 
under Rule 1 3ter 6nly (and not as pan of the 
intemation^d applicflrion) : 

PO □ (only wftere ch^c^-hox (b)^ or (bjfii) is marked jr^ 

column) additional copies includin^T; ^ffhsee applicable, 
die copy fbr (he purposes of int^madonal search under 
Rule : 

(iii) □ togetherwithrcIcYaatscu^mfintastothetdeadty 
of the eapy or corpies widi die sequence listing pait 
mentioaedizLleftecilumB : 

10. □ other (speejjyy. ■ ■ = 



Number 
of items 



LangDaeeof tUfngof die 
fadaraaiional sppltCBttoc: 



Box No. X SIGf^ATURE OF APPLICANT, AGENT OR COMMON KEPRES^^NTATIVE 
ikfito 6aik jc^KJtun; i/^ioate tfie maneqfthfpenfon^i^aiig^ Oi£ capoBx^ln >vAfcA thepersm ^ns ff'^ndt ct^eu^ty » not obviotixfrm reading Ae requssT). 



SH£LLEY, Mark Raymond 




I. Date of BCixiai receipt of ihc pmpoxtcd 
uxDemadonal £^7pIication: 



— • For recdving Office use only — 

29 - APRIL nm 



3. Corrected date ofactuai lepedpt doc to later but 
dmcly received papen or drawing cosnpledng 
die puxpOiM infienatioDaJ opplicailon: 



4. Dale of timely receiirtbf die: i«mu««d 
eo^ncdqna under PCT Article 1 1(2): 



5. Interoadonal SBsrching Anthony 
(if two or mtac am component); ISA / 



6. I — I Ttansmittal of search copy delayed 
I I until search feo is paid 



2. Drawing:^: 
[^"iiccived: 

[H] notrtccived; 



Bor fntfimadonBl Bureau use only * 



Date of leceipr of the reCOtd OO^y 
by the Ihtemadoual Bureau; 
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1 

AMPHIBIOUS VEHICLE 
This invfflttioa relates to amphibioiis vehicles and in pazticulsT concerns 

t ■ - . 

5 improvements relating to the stability of amphibious road vehicles on watcr. 

The design of amphibious vehicies is often a compromise between the conflicting 
design reguirexnents of road and water vehicles. For instance, aniphibioiis road 
vehicle must satLsf^r cstain desigxi criteria for road use which conflict with water 
1 D bome stability criteria. Water borne stability can be less than optimuin when vehicle 
dimensions^ in particular width, are determined for road, use since nanow body 
amphibious vehicles optimised for manoeuvrability on roads gwerally have unstable 
narrQW huU&. 

15 There is a requirement for an amphibious road vehicle which is suitable for road and 
water use and which is. both stable on water and manoeuvrable on lanH particularly 
on roads. 

According to an aspect of tbe imi^eDtion tbere is provided an amphibious vehicle 
2 0 having at l^aSt one sponscn. In the context of the ^^resent invention the tenn sponson 
includes any flotation device positioned laterally on the hiill of aa amphibious vehicle. 
The additional buoyancy provided by the sponson improves the stability of the 
amphibious vehicle on water and allows narrow hull designs to be used for 
ao^hibious vehicles. A nam)w hull can reduce hydrodynamic drag and hence Biel 
25 OOASuraption as well as allowing higher vehicle speeds on water. Narrow hulls are 
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also preferable for narrow body amphibious road vducles, 

Prefeubly, tbe sponson is movable between a stowed position and a deployed % 
position. In this way the sponson may be moved to a deployed position for use of tiie 
. 5 vehicle on water and stowed when the vehide is opea-ating on lani 

In preferred embodiinents, the sponson 15 movable with respect to a main hull of the 
said vehicle. 

1 0 The sponson may be spaced at least one hull width away from the said hull when m 
the said deployed position. This improves stabiliQr since the buoyancy forces acring 
an the sponson can provide a significant turning moment on the vehicle to sCabiliw 
the vehicle by reducing the vehicle*s tenden<y to roll in both cahn and rough ^ter 
conditions. 

15 ' . 

The sponson may also be substantially flush with the said hull when in said stowed 
position. Thi? allows fte frontal cross-section area of the vehicle to be reduced when 
the sponson is not required, that is when the vehicle is to be driven on the road Not 
only does fliis provide for vehicle manoeuvrability on the road but it also reduces 
20 aerodynamic drag on the vehicle %-hfisi moving on the road. 

Preferably, the sponson is positioned substantially paraUel 

m the said stowed and deployed positiozis. This reduces hydrodynamic drag when in 
the deployed position and aUows tiie sponson to be readily stowed next to the hull 
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when not in use. 

Preferably, the spoxison is pivotally mounted with respect the said main hulL This 
readily permits the sponson to be deployed for use. 

5 

In preferred ombodiments, the spon$on comprises part of a respective parallelogram 
type four-bar linkage pivotally mounting the sponson with respect to the said main 
hull. The four bar linkage geomeliy provider iot easy and accurate deployment of the 
sponson to its deployed position and further provides a mechanically stiff and robust 
10 structure which can readily tcacsmit buo3razicy turning moments generated by the 
sponson to the hull of the vehicle. 



The spotison may be pivotaUy mounted with respect to (he main hull about pivot \ 
inclined wrfli respect to the plane of the keel of the said hull such that the sponson is 
1 B raised with respect to the keel when moved fiom its stowed to deployed position. The 
sponson can be moved to a preferred operatianal position above the keel line of the 
main hull when deployed and stowed in a lower non-obstructive position when not in 
use, 

20 In pieferred embodimeats, the spoisson moves in an aft direcdon wida respect to the 
vehicle when moved £»m its stowed to depbyed position. This provides for a more 
compact design* 

The amphibious vehicle preferably comprise? a sponson on each side of tiie vehicle. 
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/In ttis way buoyancy tinning mOin»ts can be applied to Uic veliicle in both 
directions. This impro^'es the above mentioned advantages since vehicle stability is 
signifioanfly improved 




5 In preferred embodim»ts, the vehicle comprises fore and aS road wheels and the 
sponsoh is stowed in the region betwron the said fore and aft wheels. This pnDVides 



a compact design and readily allows the sponson to be deployed without interfering 
with the road wheels. 

10 In preferred embodiments, the amphibious v^icle comprises road wheels which are 
movable betwe^ a Mly deployed position for road use and a stowed position for 
water borne operation, whereby the ride height of !he vehicle on land can be adjusted 
by positioning the said wheels intennediate the said fiilly deployed and stowed 
positions. By retractmg the road wheels to their stowed poshion hydrodynamic drag 

15 forces can be reduced* 

The toad wheels may be pivotally mounted with respect to the main hull of the 
vehicle for movement between their said respective stowed and deployed positions. 
This readily allows &e road wheels to be moved beUveen their respective siowed and 
2 0 deployed positions. 

Preferably, the amphibious vehicle is a passenger vehicle. 

In another aspect of the invention there is provided an amphioious vehicle having a 
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transom extenskm member which is movable to a deployed position fbr increasing the 
effective water line length of the vehicle by at least 5%. This is capable of 
signiBcantly reducing the hydrodynamic drag forces acting on the vehicle and 
particularly at speeds abofvc 12 knots. This provides a more efficient hull design 
5 allowing higher speeds to be reached as well as reducing ^el consumption. 

In another aspect of the invention a amphibious vehicle comprises a hull having at 
least one propeller tutmel having a depth dimension greater than half the propeller 
diameter of the propeller in the said tunneL 

10 

Various eizibodinients which more particularly describe the invention will now be 
described, by way of example only^ with reference to the accompanying drawing, in 
which: 

Figure 1 is an exploded view of the itxain components of an amphibious toad 

15 vehicle; 

Figure 2 is a side elevatian of an amphibious vehicle con?>risiag the 
components shown in Figure I; 

Figure 3 is a cross-sectional view along line I-I of Figure 2; and 
Figure 4 is a plan view in the direction of arrow A in Figure 2, 
2 0 Figure 5 is a perspective view of the aft end of the vehicle of figarss 1 to 4 

with a horisontally deployed transom; 

Figure 6 is a peispective view of the aft end as Figure 5 with the transom in 
a vertical stov/ed position; 

Figure 7 is an end view of the aft end of the vehicle of Figures 1 to 6; 



S-SPR-2B82 IT.tB FIOTl K R BRVB; OND CO TO PBTENT tTFICE P Is^ 

(-■ ■ -. Pcr/iE 82/aisi 

Figure 8 is a cross-sectLon view along line Il-II.of Figure 7; and 
Figure 9 is a detailed perspective view of die flow direction fldp assembly 
shown in Figme S. . ' ^ 

5 Referring to Figure 1 the main stnictuzal componbdts of an aniphibious road vebicle 
10 are shown in exploded view, Tte main structural components include a mono-huU 
12, a passenger deck 14 and a passenger cabin 16. The vehicle 10 also comprises a 
pair of sponsons 18, onty the staiboan! sponson being shown in Figure 1, The mono- 
hull, deck, passenger cabin and spoasons are constructed using an epoxy glass 
10 reinforced material and high density foam in a sandwich laminate constniction. The 
spon^ns 18 are additionally fiUed wi0i a solid buoyancy material. 

The main stractural components are assented to form an amphibious road vehicle 
of the type indicated at 20 in Figiro 2. The amphibious vehicle of Figure 2 has a 
15 length of approximately 12 metres a beam or width for approximately 2.5 metres, a 
height of approximately 4 m^xes and is adapted to cany 40 passer^ers and 2 crew 
members. The vehicle 20 has fore and aft road wheels 22 and 24 positioned towards 
the vehicle's bow 26 and stem 28 respectively. The wheels 22 and 24 are rotatably 
mounted on respectii'^e pivot supports 30 which are pivotally mounted about 
20 respecfive pivot axis 32 for movemesntofthe wheels between th^ 

sho^Ti in Figure 2 and a stowed position (not shown) above the nominal water Kne 
indicated by the chain dot line 34. Hie fore and aft pivots 30 are movable aboiit their 
respective pivot axes 32 in the direction indicated b>^ the respective dirsctiOiial arrows 
36, A sponson 18 is mounted an each side of the vehicle 20 between the fore and affc 
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wheels 22 and 24 below the deck 14 (towards the bottom of the drawing in Figiire 2), 

Refening to Figure 3, the part and starboard ^poosons are each pivotally cbimected 
to a respective side of the hiill 12 by means of anns 38. 
5 shaped having two pivotal comiection points 40 at one end connects 

sponson and two fiirther pivotal connection points 42 at the ofher end connecting the 
arm to the hidl about an axis 44 inclined with respect to the plane of the hull indicated 
by the chain dot Ihxe 46, The sponsons 1 8 are each movable between their respective 
stowed positions, as indicated by the dashed sponson outlines 48 where they lie 
1 0 parallel with and adjac^t to the hull 1 2, and their respective deployed positions as 
shown by the solid lines in the drawing. When deployed to the position shown in 
Figure 3 the sponsons are spaced at least one hull width away trom the sides of the 
hull so that the overall width or beam of the vehicle is extended to approximately 6 
metres from starboard to port sponson. 

15 

As shown in Pignre 3 die inclined nature of the pivot axes 44 causes the sponsons 18 
to move in a direction away from the keel 50 of the hull when deployed so that ihc 
sponsons contribute little to the buoyancy of the vehicle other than to stabilise ihe 
vehicle on the water. The primary buoyancy of the vehicle is provided by &e mono- 
2 0 hull 12* This seduces the loads" supported by the anns 38 during normal operation. 
The action of raising the sponsons to the dq>Ioyed position shown above the keel line 
has die desired affect that the sponsons act tnainly as stabilisers and not secondary 
hulls. ' ^ ■ 
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Referring now to Figwe 4, the sponsons 18 are each pivotaUy connected to a 

respectivB side of the hnU 12 by two aims 38 spaced along die length of tbe liiiU. On 

each side of the vehicle tiie sponson 18 forms part of a parallelogram type four bar ^ 

linkage with the anns 38 and the fauH 12 so that the sponson can be readily moved 

5 between the d^loyed position, shovm where it KesparaUel with and spaced 

fiom tfie hiiD 12, and tiie stowed position indicated by the respective dashed outl^ 
51 by movement of the arms 38 about their respective pivot axes 44 thiou^ an arc 

of q>proxmiately 90* as indicated by respective chain lines 52. The fiw 
anai^ement caiises flie sponsons 18 to move aft when they are moved fiom theit 
10 stowed position to their deployed position. ThiouiJiovit th* movement sequence ihe 
sponsons remain pamllel with the hull 12 until ftey are locfcd in the deployed 
isosition by loddng means {not shown). 

The drawing of Figure 4 also shows the position of the fore and aft road wheels when 
15 moved ID fheir raised portion above fi»e water Une 34. The raised or slowed position 
of the four road wheeU 22 is indicated by the cham dot lines 22' and the stowed or 
raised position of the aft toad wheels 24 isindicated by the chain dot lines 24'. 

Referring now to Figure 5, m prefered smbodimects the amphibious vehicle 
20 . comprises a transom e,£t6tisiott which is moveable between a dspioysd and stowed 
position as shown in Figwes 5 and 6 respectively. TliB ti^asom ex^ 
- a generaHy flat rectangidOTpanel 53 which is pivotally mounted at its 1^ 
53a to a pah- of vertical slide supports 55 mounted on the vertical end panel or 
transom 57 of the hnll. Ibe aft end 53b of 4e panel 53 is pivotally comiected to a . 
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pivotal support 56 ia the form of a ladder member which is pivoted at Its other 
eiid to a vertical panel 16a comprismg the aft end of passenger comi^^ 
pair of lateral side panels 54 are pivotally mounted along the lateral side edges of the 
panel S3 between the edges 53a and 53b. The side panels 54 are moveable between 
5 flieir deployed positions shown in Figure 5 and a stowed position where th^ lie flat 
against the panel 53 . bi £he deployed position of Figure 5 the n^som extension panel 
53 extends substantially horizontally and peipendicular to the hull end transom panel 
57a. 



10 In die stowed position of Figure 6 the panels 53 lie substantially flat against the 
transom panel 57 facing outwards and with the pivotal support 56 lying flat against 
the panel 53 and the end panel 16a. 

In the embodiment of Figures 5 and 6 the transom extension panel 53 has a width of 
1 5 approximately 1 .5 metres, a length of approximately 1 .5 metres and the side panels 
54 have a width of approximatdy 0.5 metres. The transom extension extends the 
effective water line length of the amphibious vehicle by at least 5% reducing the 
hydrodynamic drag on Ihe vehicle particularly at speeds above 12 knots. In this 
respect the eflTecti^'e wstsr line lesigth of the vehicle can be increased by deploying ihe 
2 0 transom extension while ssanosuvrability of the vehicle on Isnd is not affected when 
the tcansom is in the stowed position as shown in Figure 6. Tlis transom sstsnsion 
is moved to £he stowed position by sliding the forward edge 53a along the slide 
supports 55 while the afi edge 53b is pivoted towards the vertical transom panel 57 
along the trajectory indicated by the chain dot lines 58. The side panels 54 fold flat 
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agamst die inain paiifil 53 as indicated by tbe 
In die dq>loyed position of Figuze 5 the panel 53 

of parallel and substantially scmi-circxilar cross-section propeller duct tunnels 69 
5 extaadiiig at least part way aUmg the re^ section of the hull 12. This can be best seen 
witii refereziCfi to Figure 7 where tfac underside of the panel 53 is indicated at 7 1 . 

Refening to Figure 8, thf©$ flow direction flaps 60, 61 and 62 are pivotally mounted 
at their respective iip^tream ends to the aft end of the propeller tunnel wall 
10 7Z The port side flap 60 is mounted at tbe end of the port side tunnel wall, die 
starboard side flap 52 is mounted at the end of tbe starboard side tunnel wall and the 
central flap 61 is mounted at the end of the central tunnel dividing wall between the 
port and starboard tunnels. The flaps 60, 61 and 62 have aerofoil type cross-sections 
and are arranged with flieir trailing edges at die downstream end of the propeUer 
15 tuimels. The propellers are mounted on rc^ectivc drive shafts 76 upstream of the 
fl^s 60, 61 and 62 so that the flow of watscr exiting the propellers 
mo ving the flaps about ifasir respective pivot axes. 

As can best be seen widi refer^ce to Fig^ 9, the flsps 60, 61 and 62 are -mounted 
20 at ihsir upstream ends on rsspecdve spindles 63, 64 and 65 extending perp^dicular 
to die aerofoil cross^tions of the flaps. The ^indies 63, 64 and 65 arc aligned with 
each other and the flaps 60,6 1 and 62 are pivotally connected to^flier by means of 
^P^ofbsftypcUvks66md67. The links 66 and 67 are connected towards the 

downstream end of the flaps so that rotation of the starboard flap 62 about its axis 65 

• . . - ... ?> ' . 

• ■ ' - ' - ■ , • - ■ • i 

i 
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by rototion of a co-axidly mormted actuator shaft 68 causes tr^ 
66 and 67 which imparts a ttuniflg moment on tha flaps 60 and 61 so that all three 
flaps turn in unisOT about their req)wtive pivot axes by equal ai^^ TTic 
shaft 68 preferably extends through an aperture in the hull and is connected to an 
5 actuator linked to or controlled by the vehicle steering system (not shown), 

It is preferred that the amphibious vehicle described comprises so-called "deep 
prc^ller tunnels'' in consbination with the flow direction flaps 60, 6i and 62, In the 
context of this description a "deep propeller tunner has a depth dimension greater 
1 0 than half the diameter of the propeller that is mounted within the tunnel ducL, peep 
tunnels allow the propellers to be protected and provide a greater hull difirplacement 
for restricted hull length, breadth and depth dimensions. As shown in Figure Ji the | 
flow direction flaps are fitted aft of the propellers for directing the thrust &om the ^ 
propeller to port or starboard to manoeuvre the vehicle in the water. The flow 
15 direction flaps in the embodiment described are arranged so that on deflecting the 
flow from tte propellers the minimum amount of flow restriction is induced thereby 
maintaining speed during manoeuvring, reducing the turning circle and allowing the 
vehicle to be turned within its own length when on water. 
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CLAIMS 

1 . An amphibious vehicle haviDg at least one sponson. 

5 

2. An amphibious vducle as claimed in Claim 1 wherem fhe said at least one 
Eponson is movable between a stowed position and & deployed position. 

3. An azxiphibions vehicle as clcdmed in Claim 2 wherein said at least one 
1 0 spODson is movable with respeet to a main hull of fhe said vehicle. 

4. An amphibiotis vehicle jafi claimed in Claim 3 wherem 

is spaeed at least one hull width away from ihe said hull when in said deployed 
position. 

15 . 

5- An amphibious vehicle as claimed in Claim 3 or Claim 4 wherein flie said at 
lea^ one &ponson is suhstantially flush widi &e said hull when in said stowed 
/ position. 

20 6. An amphibious vehicle as claimed in any one of Clabn 3 to 5 wherein the said 
at least one sponson is positioned substantially parallel with the said main hull when 
in the said stowed and deployed positions.' 

7. - An amphibious vehicle as claimed in any one of Claims 3 to 6 wherein the 
2 5 said at least one sponson is mounted with respect fiie said main hull by a linkage of 
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pivoted arms« 

8. An amphibious vehicle as claimed in Claim 7 where^ 
sponson comprises part of a paraBelogram linkage pivotally mauirting the sponson 
with respect to ttie said main hull. 

9. An amphibious vehicle claimed in Qaim 7 or Claim 8 wherein the said at 
least one sponson h pivotally momited with respect to the main bull about pivot axes 
inclined with respect to the plane of the Iceel of the said hull such that the sponson is 
raised with respect to the keel when moved from its stowed to deployed posititHi, 

10 . 

10. An amphibions vehicle as claimed in any one of Claims 7 to 9 wherein the ^ ^ 
said at least one sponson moves in an aft direction with reject to the vehicle when 
moved from its stowed to deployed position. 

15 11. An amphibious vehicle as claimed in any preceding claim comprising a ^ 
sponson on each side of the vehicle. 

1 2, An amphibious vehicle as claimed in any preceding claim wherein said vehicle 
comprises fore and aft road wheels and said at least one sponson is stowed in the 

2 0 region between the said fore and aft wheels. 

13. An amphibious vdiick as claimed in any preceding claim wherein the vehicle 
comprises road wheels which are movable between a fully deployed position for road 
use and a stowed position for water borne operation, whereby the ride height of the 
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vehicle on land cm be adjusted by positioning th^ 
fully deployed and stowed positions. 




14. An auiqjhibidus v^cle accotding to Claim 13 whereia the said road wheels 
5 are pivotaUy mounted wittt respect to the main hull of the vehicle for movement 

between their said respective stowed and deployed positions. 

15 . An antpMbioas vebiele as daimed in any preceding claim wherein said vehicle 
is a passenger vehicle. 

10 

16. An ami^bious vehicle as claimed in any preceding claim wherein ihe vehicle 
comprises a tcansom extension member for increasing the effective water line length 
of Che vehicle by at least S%. . 

15 17. An amphibious vehicle as claimed in Claim 1 6 wherein ibe transom extension 
member is movable between a deployed position substantially parallel with the water 
line of the said vehicle and a stowed position. 

IS. An amphilnous vehicle as claimed in Claim 1 7 wherein the transom exlensicHi 
2 0 stows substantially flat against the 2& end of the vehicle. 

19. An amphibious vehicle as claimed in any preceding claim wherein the hull 
comprises at least raie propeller tunnel. 
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20. An airgjhibious veMcle as claimed in Omm 
a pair of propeller tunnels. 

21 - An amphibious vehicle as claimed in Claim 19 or Claim 20 wherein the or 
5 each propeller tiranel has a depth dimension greater than half the diameter of the 
propeller with The respective timneL 

23, An amphihiaus vehicle as claimed in Claim 19 or 20 wherein the tunnels 
comprise at least two flow direction flaps pivotally mounted towards a downstream 

1 0 end thereof for directing output flow from the propeller ui a determined direction. 

24. An amphibious vehicle substantially as hereinbe&m described with reference 
to the accompanying drawings. 
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ABSTRACT 
AMPHIBIOUS VEHICLE 

An amphibious vehicle 20 for land and water use csompriscs a mahi moBO hull section 
5 12 and a pair of port and starboard sponsons 1 8 which are movable from a stowed 
position imdesr a main vehicle deck adjacent id the mono liull 12 and a fully deployed 
position in which the sponsons are spaced apart from the mono hull by at least one 
hull width- The ^nsonsat^ each pivotalfy connected to the main hull by 
a pair of respective anns 38 which together witih fhc sponson and the hull define a 
10 parallel type feur bar linkage. The sponsons stabliste the vehicle on water and are 
readily stowed to allow vehicle mobility on land. 
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